We consider simple adsorption models describing two systems [H2O on Fe(001) and O2 on Pd(100)] in which c(2×2) short-range order is formed during chemisorption, and metastable saturation states result. This ordering is characterized using concepts from correlated percolation theory. Rapid increases in average domain size near saturation are associated with ''ghost percolation thresholds'' just above saturation. Generalizing these adsorption models to include an island-forming propensity, α, is shown to move the saturation state closer to c(2×2) percolation. The α→∞ behavior is elucidated by analyzing corresponding ''continuum two-phase grain growth models'' using ideas from stochastic geometry, continuum, and random lattice percolation theory.
I. INTRODUCTION
Equilibrium ordering in commensurately chemisorbed adlayers' and, more recently, the evolution of order during equilibration at constant coverage (e.g. , following a rapid quench), have been elucidated using various powerful statistical-mechanical concepts and techniques.
However, there has been little study of the evolution of order during chemisorption, or of metastable states resulting from the kinetic limitations of low surface mobility.
Here we consider various simple irreversible filling models describing the development of c(2X2) shortrange order during chemisorption. These will be described in detail below. The strongly model-dependent local structure and structure on the characteristic or correlation length scale, tqgether with the associated diffracted intensity behavior, have been analyzed previously. ' Here we focus on the more universal structure and behavior associated with longer length scales.
Specifically, we characterize the dependence of various nonlocal measures of domain size on coverage (e monolayers). We also characterize the ramified, fractal largescale domain structure, which is most dramatic in the metastable saturation states. These studies are facilitated via adaption and extension of ideas from percolation theory.
%'e first introduce the concepts necessary for a quantitative characterization of disordered c (2 X 2) structure.
In perfect c (2X2) ordering on a square lattice, adspecies occupy one of two (&2X V'2)R45' sublattices ( Fig. 1) , and are correspondingly assigned one of two "phases, " +, say. For the disordered c (2 X 2) distributions considered here, no nearest-neighbor (NN) pairs of sites are filled, and the fractional coverage 8 -for adspecies of both "phases" are equal (on an infinite lattice). We emphasize that the phase here only refers to the sublattice on which an adspecies resides. It does not mean "thermodynamic phase. " [For example , clearly the ordered c(2X2) thermodynamic phase of the hard-square lattice gas includes adspecies on both sublattices. ] Various "connectivity rules" could be involved to describe c(2X2) domains. We could say that adspecies belong to the same domain if they are connected by second, and average radii of gyration, R,"(i), for i = 1 and 2, by R,"(i) = Q R, s'n, gs'n, .
The connectivity length, measuring the average separation between two adspecies in the same domain, is given by &2R" (2) . ' We also consider the effective dimen- 
where G(z)-z r as z~~, and y (v) is the scaling exponent for s"(the connectivity length). Then intersection points of the ratio functions RL (6) =M&1 (5) (001) to H20.
Here we rely on computer simulation to study nonlocal domain structure for both 2NN and AB connectivity. We find surprisingly large domains in the saturation state with s"-165, R,"(2)-21, and R,"(1)-13. 3 for 2NN connectivity (see Fig. 2 ). Many trials on large lattices are required to reduce uncertainly due to large statistical fiuctuations especially at saturation (where we use 100 trials on a 300 X 300 lattice). Our uncertainties are +6%. threshold for a square lattice. ' The percolation phase diagram, Fig. 6 , provides a complete picture of percolation in these models. The percolation line running from (5,6) =(1,0.296) to the saturation state (5, 6)=(0.160,0.367) is accurately determined by FSS analysis at fixed 6 (see Table I ). 
